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030018820 ^^ "U^}: 2003/8/4 

mmmx[i 2003.03.26 

[^goj gggS] Image forming device capable of detecting a developing gap 

and control method thereof 

1-1998-104271-3 

[ CH £1 £! 3 H 1 9-1 998-000543-3 

[S^^gj^^^sl 2003-002208- 1 

[^S£| S^S:*!] DO.KI JAE 

[^ej^^eiSl 640325-1455426 

[^^Simi 441-400 

[^^1 3:?i£ ^^^Ai 5i<y^ ^yse &^^o^E^M ioi§ 902s 

[^^1 KR 

i^^ii xii42^2i ^^§011 s\B mB. mmm xii60i£i ^mow £i 

s^ fig!^A^ fi s^i.^LiLK cuaiei 
(ej) 

V\^m^^] 20 2 29.000 ^ 

1 2 1.000 €! 

0 3 0 
[^AhS^Sl 7 1^ 333.000 

[l^:*ll] 363.000 ^ 

[S^AHWl 1. fi^^Ai- SA||Ai(£e)_m 



21-1 



1020030018820 %^ '^d^}: 2003/8/4 

^4: ^^1-5.^5^ ^^Dfl^l AVojo^ ^^ol ^^7^^ ^#*V7l 

^1<H^» ^alW. <^1<^] ^^J-l-e^^ ^^°fl^l 7] 

i 3 
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1020030018820 #^ 'U^}: 2003/8/4 

^#7]^^ ^wl^ ^ :i >^lc>1«j-^{ Image forming device capable of 

detecting a developing gap and control method thereof} 

£ 3^ ^ ^Alc^lofl 14^ ^^7j ^#7l^-a- ^Hl^ ^'^l-^^^^^l* 711 

^^^S. ^^]^ nelJl, 

100 : 110 : ^^-E.^ 

115 : cfl^l-ei 120 : LSU 

125 : 140 : ^^V^-e^ 

150 : ^■^'^17]-?- 155 : 

160 : ^^J-^'a- S^-^ 165 : 

180 : ^i^^ 190 : ^l^H^ 

21-3 



/ 

10'20030018820 <a^>: 2003/8/4 

<13> £ 1^ #2fl ^'S-^^^^^l^ 7m^^S. 

<14> :£ 1^ %i-S*>^, ^^:e.^(10). tfl^l-e^(i5), LSU(20), 

(25). ^^^1 ^^l-eKSO) ^ ^A>1.&|(40)» 
<15> ^^7]9^ ^o. ^^^^ Ji-^j-^^^^J-^l^ ^^Ji^, 'd^i, cfl^l-e^dS)^ 

:E.^(10)fi] S.^^ 5-*a*>7ll cfl^Aj^cf. LSU(20)^ •a^'fl^ cllolE^ofl tfl^iEl^ 

^(10)<^1 ^^l-^Vcf. ol<^l ^^^^(10)^1 aia<Hl^ ^^^^o] ^^j^cf. 

<i6> ^7ll^(35)<H] ^^Ml^ ^^l-e-i (30)011 ^«fl ^^^#ei(25) ^.^S. 

^^^cf. ^^9^]{25)o\] ^^oMl^ ^^oMl fl-^l^^ll(37)<^l ^^i-l-eK25) 

^ "^^tl: M^^-^S. ^^^^(10) si ^^^>a- 7}^^^ 

<i7> x:!-^^^ #^1^H1H(60)<^1 71^.^^,17]. ^^^^^(10)2)- ^^>l-s1(40)^ ^ 

^«.oi ^Al- ^(Nip)<^l ^^yj^ig, ^A>^eK40)oll ^7>€ Sl«fl :a-^^^(10) ^^^^ S 

Msl->i)-^ 71^-g-^lS. ^A>^Cf. 7l^-g-^]o1] ^Al-^ ^2}-«-(45)^ ^ "lofl 
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( 

10SOG3OO 18820 #^ '^^7.}: 2003/8/4 

<i8> oie^^ ^^:^^(10)^ ^^^^oil ^-^^1* ^^^H 

^^^^}^ <^^^^o,s. -^^1*>7] ^tfl ^^:e.^(io)4 ^^l-£l(25) A>oloil -a^ 

(15a)^ ^d^ls1<H 9X^. 
<19> £ 2b^ i 2a<Hl SAl^l -B-^1^>^H1 cflt!: ^^£^>li^. 

<20> Jt^oflA^S!]- ^ol, ^^o]A^ l-(15a)^ ^^i-l-ei(25)^ ^l-o)^ 7^7] afl^ 

^^^^^(10)4 ^^l-5l(25)7> 7lcH(iOa)^ 7lcH(l5c)<>ll ^ 

^^l-l:£-i(25)Sl- ^^^^(10) ^a^tt €^l-^,l(g)* ^^1- 

eK25)^ ^1^, l-(15a)^ ^>HH(15b)^ ^ ^sHojAi l-(i5a)^ 

^^7^(g)4^ ^^11- #3^^^, ^-^7^(g)^ (D2-Dl)/2 - (D4-D3)/2)^ ^7^]^: 
<2i> ne^M-, ojeit!: ^^^-^JCg)^ ^1=^ ^^:£<^1 ^^l-7> ^^g^ 9X^. <>] 

^^oi-^,S(g)^ ^^V<^1 ^ ^^l-7> ^^^^^cf. ^, ^^i-7,3(g)<5] n^]"^ 

51(25)011 4^<a-<^l 9l7}S\o] s^A^o] 2g.^7i ^^^]JL, «^>7^ol 3)-6>^l^ ^^i-l-ei(25)'>fl 7-1;^ 

M-Tll "^el-^i. ^l^l- ^Tfl^^ «ll^*>7l ^«11H^ ^-lJ-l-sK25)sl- ^^:^^(10) 
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( 

1(120030018820 #^ <^;^1-: 2003/8/4 

^Am: n^^\y\ ^n, ^^:^^^(io)<^m ^AV^tH^oii 

* ^^%1L, ^^d^il- oj-g-^Vc^ 5}-^l-^ ^#^1-^ 71^0] 7\^^^o\ , ZL^X^ , o] ;g 

-f ^^>H7> ^12: ^^*>^ ^>^3*!:t:f. SE^, ^j^oj- ^ 6i7> 

*V<^ ^^7^^ ^#^1-^ 7l^^ 7flAl2£)ol o;i0.i4, ^>^V;ao^ ^^oj] tcj-S. ^oj-^-^ ^ ^^^-g- 
o] Pl^^Vo^ ^^^^'^l "i^^l^ ^^l^ol ^Cf. 

' , ^ ^^^<>1 *m 7l^^ ^^1^, ^^1^11 ^is^- ^>S-l-e^ A].o]o^ ^-^ul-g- 
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( • 

10S0030018820 %^ <U^}: 2003/8/4 

•<25> aV^3i^>7ll^, ^1-71 ^^^-Hl cfl-g-^V^ ^^7^^ ^ ^^^^^0)1 cfl-g-^V*^ 7l 

^-l^^ ^^7^^^ ^7l ^>a-^,3^<^l ^7l ^'^l-e-ioll ^7> 

«• ^71 ^^a-^'a-^^ ^-§-^^^ ^^^t^. 

<26> tb€. ^7] ^^9l7}^^, AC tl7>^m AC ^€ ^ DC ^'a-l- 9l7}^}^ DC 

* ^7] ^^>l-eioii A^V7i ^-y- 9l7}^] ^7] DC ^"i}- ^/:£^ AC ^-y-^ 

<y7>^cf. 

<27> ^1-711^, ^7] >a-7l ^^'?l7l-:^S.-^E-] ^^S]^ -^-71 ^1 ;2lo]-oll 

i^-§-^><^ ^7] ^-^i-l-eial- ^>7l ^^nfl^i Afojofl DC ^^^^ ^^-^S- 

^^^^ ^#7]^# ^Hltb ^^^^j^^l. 
<28> ^7] ^^y^ 7l ^i^^a ±7^^ Al;gp>Cf ^^£lT3^, >^7l 41^5^ Al^^ AflS-g- 

^^^1-^ ^^l-sisq-, >^V7l i^sl ^7Hl-fe ^€^7>^ 

tb /tiH'ii-'S^, ^^^,3* ^#*>^ ^l^^^l^ ^^^V^ ^v^ilsq-, ^7] 

^^^^ ^#^1^^ ^7] ^^^^]c>\] A^7] ^:^^$] ^<y-ol o]7}S\o] ^7] 

^^'=>] ^^7] nfl, ^7] -i-tfl JlSfe ^#2r>^ ^Til ^ ^71 
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1(J20030018820 #^ 'U^}: 2003/8/4 

y] ^^^^-^ ^%:^}^, ^y] ^^^^^ ^#*V7i ^7] ^^^^^ ^^t}^ 3!^^ 

<3i> oi^v ^"-^ s^ai-^ ^^^H ^ ^Ml^l ^^tbcf. 

<32> £ 3^ ^ wV^^tl- ^A1<^1<^1 <4€- ^^^^ ^#7l^^ ^«ltV 7fl 

<33> £ 3^ ^S^V^a. ^^^^^^^1(100)^ ^^:^^(110), tfl^-i-eKllS), LSU(120), 
l-ei(125). ^^>l-eKl40). ^€^7V^(150), ^^y-^^-^-dSS) , ^^^-f (160), 

#-^(165) ^ ^1^-^(190)* ^wltVcf. 

<34> Cfl^l-&|(115)^ ^■^^7>-f-( 150)3.-^ «?17>£1^ Cfl^^'a-.^S ^^:B^(110)^ ^7]^ 

<35> LSU(120)^ ^l^-¥-(190)S] ;^l<Hoil n^-e^. (llO)ofl ^iflcfl^V ^o]B\d]] cfl-g- 

<36> ^^l-ei(125)^ LSU(120)'^1 ^ (110)<^1 ^^^^ ^^^^^-^ SMi^ 

^IS ^^tl-t:!-. ^^^7>-^(150)^-f-E^ <?17>«>^ ^^l-&|(130)fi^- 

^-^'■^^^ ^7]-«}-^ ^^1:SK125) ^}o]o\] ^A^s]^ €^^H1 ^^d-^l7> ^^^s] 

(130)ollA-1 ^>a-l-&l(125)S ^elJl ^^i-l-e^ (125)3. ^^:^^(110) 

^^^^32]- ^^i-ei(i25)si Afojo^ €^^Hl y^^^^^aio)^ ^^^-^ 
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I(^£ip300 18820 ^^ ^^>: 2003/8/4 

^S. ol-g-slcf. u^E^A^ ^^^^(110)^ ^i^^^ M^^^<=>\]^ 7}^]^ ^^2] SMSj-^^l-o] 

<37> :5lA>l-&|(140)^ ^■^^7>^(150)S^E^ ^A>^1h<^l ^«fl ^^:^^(iio)2|. ^ 

7l^-g-;^l<^l ^^M^cf. 7l^^;^loll ^A}^ suiSl-^^ ^^^^(^:Il:£Al)o^ ^ -gofl 

<38> ^^^7>-¥-(150)^ DC ^3A^*>^ DC ^^(152) ^ AC ^"^-^ ^S^^^l-^ AC ^€ 

(154) ^ ^tijt!-^. 

<39> ^^^7>^(150)^ ^101^(190)^ ^]o]<=>\] t45} 7] ^A^oii itfel- z]-4o| 1-&|(115, 

125, 130 ^ 140)<^1 ^"a-* <a7l-t!r^. ^^Va^o.^, ^€^71-^(150)^ cfl^l-sKll5)<^l 

-1.4KVS1 i:fl^^«a-^, ^^l-eKl30)<Hl^ -500V^ €^^^"3-^, ^^l-e] (125)<='fl^ 

-300V^ ^7>^4. n^jL ^A>l-&|(140)<H1^ +2KV^ ^A>;5i<y-^ 917}^^. 

<40> o] nil, ^^^71-^(150)^ ^ #£K115, 125, 130 ^ 140)<^1 ^<y- 017].^] DC ^ 

^(152)3] DC ^<g-^-^S. ^7>^ ^ ^-^T^, a 4^7fl^, DC ^^(152)^ DC ^^s)- AC 

(154) ^1 AC ^^Al?^ 01 7>^ $icl-. 

<4i> ^^^#-^(155)^ ^^:^^(110)ofl ^^^^ ^^^IS. ^^^Al7l7l 

9l7}^a50)S.^B\ ^^i-l-ei(125)S # AC ^^^^ ^#^4. ^''^^^^ 

(155) <^1 AC ^<a-^ S^^(160)S 

<42> ^-^^<a- s^«-(i60)^ ^^^#^(155)^^E^ AC ^SJ-i: ^^^^^ ^^a] 

71 7l ^t!: ^a^<y-^S -B-^l5>7l AC ^^(154)^^ s]^^ ttcf. 
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1020030018820 %^ <U7}: 2003/8/4 

•<43> ^^^#-¥-(165)^ ^^i-l-sl (125)^1- ^^:^^(110) A>olo]l DC ^^(Idc)* 

^^^#^(165)<H1 DC ^^(Idc)fe A/D ^^-?-(170)^ 

<44> A/D ^^-¥-(170)^ ^^^#^(165)S^E^ DC ^^(Idc)<^l i:fl-§-5]^ 

^l'H-^(190)S 

<45> D/A ^^-^(175)^ ^]^-^(190)^^Ei ^^^^^^] cfl-§-S|^ oj-^SzL 

-tl^S ^^tbcf. D/A '^^-f-(175)«^l ^«fl ^Jl^ S^^^(160)S. 

^^^(160)^ >11<H^(190)S1 ^]o]c;\] tcj-e^- D/A ^«:^(175)S.^e1 #^s|^ Aij^ofl 
cfl^^fe ^^^"y-^^l -^71 ^^l-eKl25)<^l 9l7}^^^ ^^^71-^(150)* 

<46> ;H^-^(180)ofl^ s^^^^^^^^](100)2] 7l^^ ^^sr>^ c]] ^^^b ;^lloi^^ZL^ ^ 
^l<HHS.zi^ ufel- t-fl<^lB^7> 7]^S\o] i^^V, ^^^«.(180)o]l^ ^^^^ 

7l^£l<H SZtIM-, ^^v^ei 7l^S. ^ 9X^ f-^7> 7l^£]<^l 

<47> ^]oi«.(i9o)^ sl-^^^^^^l(100)<Hl ^-goi <y7>£]^, ;51^^(180)<H1 7l^^ ^^HH-Sn 
^ofl icj-e^. 5l-^^^>^^^J-^l(100)^ ^^^^ 

<48> ^ ^x^6\] t^-s^ ^]o^w.(190)^ ^^^^(110)^ S.^<^] ^^^^ ^^^^^ ^^^IS. ^ 

^^1-71 7l ^^o^ 125)^1- ^^^^(110) AH Oil ^>a-^^(G)^ 
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1020030018820 ^^f: 2003/8/4 

<49> ;^l<H-¥-(190)^ ^-^^.3(G)^ ^#^>7l ^^i-l-ei(l25)<^l 7] ^d^^^ ^-^-^ 

7>Al^cf. I1S]J1, ;^lol«-(l90)^ ^^:E.^ (110)2]- ^^o^l-eKl25) ^}o]o\] DC ^^ijt 

(Idc)^ ^#^>£^ ^^^#^(165)» DC ^^^(Idc)^ ^-^^^ll^ ^^^<Hl wl^lth 

cf. ^Io1^(190)^ DC ^^^(Idc)^ 7]^S ^^^i3(G)* -ar^tir^-. ^e^^a, ;fflcH-f- 

(190)^ ^>#€ ^^^<^ 7] ^^^^ ^^i-^-a-^* ^^i-l-ei(125)«^l 9l7m 

^^tb^. o] nfl, ;^1<H:^(190)^ DC ^^^^ ;^-l^J-^(180)<^l 7] /^^^^ ^<yEflol^oil nfl 

-¥-(190)^ DC 7] ^i^j-^ Vo = f(Idc)<^l tfl^^H ^-^i-l-eKl25)<^l '?l7]-^ 

<5o> ^^7]9\. yj-^^o.^ ^^i-si(i25)«^i «?i7]-^ ^-a-^'a-^'^i ^^^'a- 

(180)011 ^ni-^ ^^i-^^y-^ol <?]7>£l£^ ^^-y 71-^ (150)1- ^Htbcf. 
<5i> ;«11oi«.(190)^ ^^1-7,3(0* ^#*>7l ^«fl ^i-^H^(llO)^ ^^^^-^o^- ^^^^ofl ^ 

Sl-isl-^ol 7l^-§->^Hl ^A>5l£S. ^^BltbCf. ^, ^^^5^(110)^ ^^^^oll ^ 

£M2)-^>oi ^A>1.&| (140)01 o^^joii ^l^oii ^^ol, 7l^-g-;^l7> ^A>i.e-l(i40) 

ol ^^1^7};^] ol^£]£^ 

<52> ol^HlAl^ ^ ^igo] Hl-^^l^ ^^HHl rc).= ^^7^ ^#7l^^ ^Hltb ^'S-^^^^^l 

^ ^^^^^ ^H^cj-'^* £ 4» ^^^Cf. 

<53> 5)-^>^-^^^J-^l(100)ofl ^^ol oi7>£liS, ;HH^(190)^ ^^-^^ (llO)^]- ^^v^el(125) 
^H^ ^^ol ^^i-7j ^# Ai^o];^]*^ o^«-^ ^^t}-cl-(S200) . <^7lA-l ^^V7j Al^^ A> 

-§-;^Hl ^*11 71 Al^O.^, 51-^1-^ A^ ^^1(100)011 ^^ol ol7l.5]^ Al^, AflS.^ ^>^7l 
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10S00300 18820 ^^ 'U^}: 2003/8/4 

7} ^J-^slfe M^, 4x^°H^ o]^ 91^^"^-^ ^1^ -^^ * ^ 9X^. S200 ^ 

^^^^ ^%^]^^] ^>\i ^^S. ^l^-¥-(190)fe <?lifl^2|-ol ^d^s);^^ ^^s] 

tl:i^(S210). 

<54> S200 ^#^1^^ ^^S. ^^s]^, >ll*H-^(190)^ ^■^'?17]-^ 

(150)1- ^1<^*H i^^l-sKll5)<^l tfl^^'a-i- ^7V^H ^^^^^ cfl^Al^T:f(S220). 

ne^i, >H]cH^(190)^ ^1-^^5^(110)011 ^^^s] %o] lSU(120)1- ;^1<H t!:4(S230) . 

o]6\] 45^- ^^^^(110)^ a^ofl^ ^^^^a-*^! ^^^€4. 

<55> ol ^1<H^(190)^ ^^l-eKl25) ^ ^^^1 ^^^&|(130)<H1 7] ^^^1 ^ 

<a-ol oi7>£l£S. ^^<y7>-^(150)l- ^l^^H ^^^^(110)011 ^^^^ ^^^-^j-o] ^ 
^^l?li=l-(S240). ;^H^(190)fe ^>a-^l7> ^^>l-s1(125)S^El ^^.^^(110)^ ^^^^j- ^-^^ 
^S. o]^^ nfl, ^^l-sl(125)sq- ^^^^ AVojoil DC ^^^(Idc)» ^#*>£^ 

^#-¥-(165)1- >«11<Ht}:mS250). ^^^#-^(165)^ ;*llo1-?-(190)Sl ^]o]6\] a)-e|. ^^l-ei(l25) 
sq- ^^-^^(110) A>oloil DC ^^^(Idc)l- ^^W. 

<56> S250 DC ^^^(Idc)<^l ^#£1^, ^H-¥-(190)^ DC ^^^(Idc)^ 7] 

^S. ^^^^^ -ar^^VJl. ^>#€ ^^i-^^<='fl cfl-i-^l-o^ 71 ^^^^ ^^l-s1(125)<Hl 
^7]-^ ^^^t!-cf(S260). o] nil, ^H^(190)^ DC ^^^(Idc)^ 7^ ;a--¥-(180)oll 

71^^ ^'^tfl'^ll-'Hl nni^l?^ ^^i-^Jijt ^ ^^1-1-5.K125)<H1 9l7m ^^^l-Tiq-. 
S cl-STll^, DC ^^midc)^ 7l ^^d\] tfloj^i-c^ ^^l-eKl25)<^1 ^7>^ 

^ ^^^tbcl-. 

<57> S260 ^TlHlA-l ^^V^EK125)<^1 9l7m ^^Sl^, ^1<H^(190)^ ^ 

7-l^-^(180)<Hl 7l;3-§>^, ^^:e.^(110)<H1 ^^^^ 7is.^^l6|l ;^a).a15'1 
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■I02f0'6300 18820 %^ "U^}: 2003/8/4 

^ ^A>2|-^^ ^*SAl^cf(S270). ^, ^lo1-¥-(190)^ ^^=s^(110)^ ^^^^ 

^>»2^(i40)^ ^^M^] <^]^s\^^ ^^^t^. ^^], ^^^^^ ^#*>7i 

^, ^^^^(110)^] ^^^^ 7l^-g-^l<^l ^AVAl^l^ ^^V^'a* ^'^Al^O.^ 

^^Hll- **><:^ ^ ^^<=^] cfl^H '^Ml^VTfl ^^*>5!-9-i4, ^ 

9}<=HM-^1 t!:-£ ^'^fl^i cfoj:^v i^^o] 7>^^# oi^fl^ ^^iq-. ne^s.^ ^ ^e) 

^^^^ ^^1<^1«^1 ^^;^A-i^ ovs^D^ ^^^^^^ l&^> ^Hel- 

^^^^^^^ ^-g-tt ^#<^1 ^«ll^<^> ^cf. 

<y ^^Al^ :^ ^^^B]d\] DC DC 7l^s ^^1-7^^ 

^^V7^ ^#0] :^^5rl-ji ^#tii-g-oi ^7ll€-cf. ^sl-n, ^^1-7^ tcl-e^- ^ 

^i-s^-Hi ^71-^ ^■%-^o_s. ^^^o^^^ ^^^'^ ^«s^i "s-s. ^ 
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102'00300 18820 %^ 'U^}: 2003/8/4 

St-K ^^^^ ^#^4^ ^ ^^tzfl^loil ^^^^ mui^^a-* 7l^^^lofl 
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1^^0030018820 #^ ^;^>: 2003/8/4 

i^i^^^ 1] 

^^^fl^lofl ^^^^ ^^^^^ ^^ns. ^^*>^ ^-^l-^l; 

2] 

^^^o)i cfl-§-§m ^^^,3^ ^ ^7i ^>^i-7^^<^i tfl-g-^H 71 

>^7] >^V7] ^^^^ 71^5. ^7] 7^^^<^] ^^^^^ ^^J-^.^^* 
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ldi0030018820 ^^ "U^}: 2003/8/4 

31 

AC 'y7>*l-^ AC ^ 

DC ^<a-^ <?l7>s>^ DC i^*>i^, 

^^7l ^>a-l-s1<Hl ^j-71 oi7].Al DC ^'y- ^/J£^ ^oM AC ^'a-^ 917}^- 

4] 

[^^^J- 51 

^7] Al^^ AflS.^ ^>a-7l7> ^ah^ A]^, >^7l tI->S-^^^:^^lofl :^^o] ol7>^ 
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l'l20030018820 %:^ 'U^}- 2003/8/4 

[^^^^ 6] 

^^1: 

^^^^ mvi^^ol ^^slfe 7l^^^lofl ^A>£l£^ ^e1*m i^^m 
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/ 




^ '^^f: 2003/8/4 



60 
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1020030018820 



■^ 'U^}: 2003/8/4 



IS. 4] 



S200 




S220- 
S230- 

S240- 
S250- 



S260- 



S270- 
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